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ABSTRACT
In the United States, the older population in rapidly growing in number,
with 18.2% of adults over the age of 65 in South Carolina alone. As aging
populations grow, research must examine factors linked to longevity and
extended quality of life, as well as facts in both middle and later life that are
associated with higher levels of successful aging (SA). This study examined the
relationship between the Community Health Activities Model Program (CHAMPS)
and the Health-Promoting Lifestyle Profile (HPLP II) with fourteen selected
markers of health and SA. Physiological data (including bodyweight, height, waist
circumference, hip circumference, mid-arm muscle circumference, body mass
index, body composition, and handgrip strength), and blood pressure, SPO2, and
pulse measurements were collected from participants over the age of 45 at three
time points over a 12-week period. Statistical analysis showed that higher levels
of activity in older adults were associated with a number of improved health
markers including increased lean body mass and decreased waist
circumference. The data further supported the idea that individuals living in an
active living community who engage in the more developed built environment
and resources for physical activity have a number of positive health indicators
associated with successful aging. This study provided evidence that access to a
safe, available built environment that promotes physical activity could be a critical
component of successful aging.
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CHAPTER ONE
INTRODUCTION
The World Health Organization (WHO) has predicted that by the year
2050, there will be over 400 million people in the world over the age of 80 and 2
billion people will be over the age of 60 (World Health Organization, 2015). The
older population in the United States has been consistently increasing over the
past century. In 2011, the baby boomer generation began to turn 65, making
them the largest contributor to this increase (Howard, et al., 2008). In South
Carolina (S.C.) alone, 18.2% of the population are above the age of 65 (United
States Census Bureau, 2019). The growth of the older population in S.C. grew
over 50% in one decade, from 2007 to 2017 (US Department of Health and
Human Services, 2018).
As America prepares for more of the population to live longer, it is
important to examine which lifestyle factors are correlated with a higher quality of
life as one ages and levels of health that can be considered as successful aging
(SA). A large range of factors including but not limited to economic status,
education, diet, social, physical and emotional health have been studied and
found to show strong associations with meeting SA criteria (Choi, et al., 2016;
Tian et al., 2016; Xu et al., 2015). There is evidence that higher levels of physical
activity can decrease mortality among adults, and that increased strength and
resistance training are needed in the aging population (Loprinzi, 2016). Insight is
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continuing to develop understanding of the role of healthy behaviors as
predictors for SA. There is also evidence that the built environment can have a
significant impact on the physical activity level and well-being of older adults
(Ralston, 2018; Garin et al., 2014; Lu, et al., 1973; Hrobonova et al., 2011).
Longevity, for most, is not desirable if the later years of life are marked by
poor quality of life, constant disease or illness and the inability to engage in the
normal activities of life. More research is needed to define successful aging and
look for lifestyle behaviors and environments that lead to better resilience,
longevity, and overall health in later life.
This research study looked at a subset of South Carolina (S.C.) older
adults. The population reside in a gated active-living retirement community. Like
of many similar communities, they provide a myriad of daily and weekly activities
for their residents. The activities provided include golf, tennis, boating, fitness
classes, and dance classes. Additionally, this community offers many resources
for activity and a healthy lifestyle such as kayaks for hire, hiking trails, indoor and
outdoor swimming pools, and racquetball courts.
The primary aim of this study was to investigate possible relationships
between selected markers of successful aging (SA), and the level of engagement
individuals have with the activities available in their community. To that end, a
review of the SA literature was conducted followed by the study detailed below.
The research questions investigated were:
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RESEARCH QUESTIONS
What is the current research on indices of successful aging?
What individual characteristics are associated with individuals choosing to live in
an ‘active living’ community in South Carolina?
Will individuals living in an ‘active living’ community improve their health indices
in responses to learning information about their health indices such as
anthropometric measurements (and the opportunity to participate in
neighborhood health promotion activities)?
Are individual levels of engagement with activities provided in an ‘active living’
community related to positive health indices (and successful aging) as one ages?
For this study, it was hypothesized that individuals who have access to
an environment that promotes a healthy lifestyle and actively use or
engage in the community activities will have more positive health indices
associated with successful aging.
A population, consisting of individuals living in a gated active-living
community was selected for study in order to answer the identified study
objectives.
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The objectives of this study were to:
1. Conduct an analysis of primary quantitative and qualitative data collected
from adults 45 years and older residing in an active-living community for
successful aging indices.
2. Investigate the relationship between the Community Health Activities
Model Program for Seniors (CHAMPS) activity frequency score and
fourteen health indices of individuals living in an active-living community.
3. Investigate the relationship between the Health-Promoting Lifestyle Profile
II score and fourteen health indices of individuals living in an active-living
community.
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CHAPTER TWO
REVIEW OF CURRENT LITERATURE
Successful aging is becoming a more and more important term as the
older population census around the world continues to grow. The purpose of this
literature review was to assess the current state of the research on successful
aging (SA), specifically in the United States. The World Health Organization
(WHO) has predicted that by the year 2050, there will be over 400 million people
in the world over the age of 80 and 2 billion people will be over the age of 60
(World Health Organization, 2015). The older population in the United States has
been consistently increasing over the past century. In 2011, the baby boomer
generation began to turn 65, making them the largest cause of this increase
(Howard, et al., 2008). In South Carolina (S.C.) alone, 18.2% of the population
are above the age of 65 (United States Census Bureau, 2019).The growth of the
elderly population in S.C. grew over 50% in one decade, from 2007 to 2017 (US
Department of Health and Human Services, 2018).
Throughout the world, there fails to be one standardized definition of old
age or later life. Many researchers consider chronological age however this alone
is not comprehensive enough. In the current aging research, there are three
categories of ‘old’ to consider. The young old are considered ages 65 to 74,
middle old is defined as 75 to 84 and the oldest old are the population ages 85
and over. For this literature review, research on populations aged 45 years or
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older was evaluated to examine trends that might impact the aging process. In
the United States, the old are mainly defined as people ages 65 and older
(Institute of Medicine, 1990). However, defining aging by chronological age does
not fully encompass the differences in genetics, lifestyle, and subjection to
harmful environmental factors throughout life. Research shows that chronological
age alone does not accurately describe the rate of decline seen in an individual
(Levine, 2013).
THE AGING POPULATION
As aging populations grow, it is important to look for evidence that
longevity includes quality of life added. Calasanti highlighted that with more
research and recommendations on SA emerging, older adults are experiencing
feelings of tension and shame if they do not meet the qualifications for SA
(Calasanti, 2016). This will be an important aspect to address as the SA field and
recommendations widen and are used to create policy recommendations to the
aging community (Phelan et al., 2004).
DEFINITIONS OF SUCCESSFUL AGING
There are two main categories of definitions when it comes to SA–a more
scientific understanding pertaining to a lack or disability or disease in contrast
with a more psychosocial definition encompassing fulfillment, happiness,
meaningfulness, and adaptation in later life (Martin et al., 2014). In 1997, Rowe
and Kahn proposed a model for separating aging people into groups of usual
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versus SA. Their model was based on “low probability of disease and disease
related disability, high cognitive and physical functional capacity, and active
engagement with life” (Rowe and Kahn, 1997). These components can each be
further broken down such as risk for diseases in addition to actual disease
presence, physical and mental functioning, relationships, and engagement in life
activities that create societal value. This model was a good foundation for SA
research although it fails to account for more subjective measures, focusing
solely on the objective markers of health. Rowe and Kahn did note in their
proposal that even for those considered successful in aging, they would likely not
meet all the criteria if measured on a continuous basis. In their model, SA was
distinguished from usual aging, which is the ability to function adequately while
still being at risk for disease or disability (Rowe and Kahn, 1997). Further
research using the Rowe and Kahn model validated that it had strong positive
relationships between those defined as successfully aging under the model and
positive well-being, self-rated health, and life satisfaction (Strawbridge et al.,
2002). Following their initial study many researchers began to call for an
expansion of the traditional model and showed that it could be strengthened or
expanded through the addition of socio-demographic, economic, social, and
psychological factors (Araujo et al., 2016). Additionally, the need for non-binary
measures has been noted. One review of SA studies that used binary (yes or no
measurements) versus nonbinary measures determined that the conclusions
drawn from these measurements are not comparable or equal. They found that
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binary measures, because they limit the descriptiveness and range of options,
were inadequate to accurately classify people as aging successfully or not.
(Manierre, 2019). As the SA research field progresses, many researchers have
recognized that defining SA by the absence of disability or disease naturally
excludes many of the middle old or oldest old (Minkler & Fadem, 2002). As
people age, most will go through some amount of disease or decline, highlighting
why it is important to expand SA models to include non-biomedical concepts that
will allow those with disability to be included in some definitions of SA.
Research has suggested that SA in a biomedical sense versus a
psychosocial sense may be two entirely separate concepts and apply to separate
groups of people (Glass, 2003). Attributes such as extremity strength, learning
new things, weight, waist circumference, cognitive function, life satisfaction,
freedom from disability, mobility, stress, tobacco use, diet, social engagement,
independence, freedom from disease, and adaptability have been used to
measure SA. By focusing on adaptation, and considering the environment where
one is growing old, a more comprehensive and inclusive definition of SA can be
established (Jopp & Smith, 2006). Researchers have found that adaptability and
psychological resilience may not decline significantly in older age as was
previously believed (Jopp & Rott, 2006). Like adaptability, other studies have
suggested that resilience may be a key trait to examine as people age.
Resilience is defined as “to navigate adversity and maintain high level high levels
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of functioning” and has been positively associated with SA indicators (Wagnild.
2003; Cosco et al., 2017).
Researchers have recognized that an individuals’ perception of their own
aging plays an important role in SA. Older adults have identified engagement,
hobbies, social interactions, attitude, and self-growth as factors they consider
important to SA (Reichstadt et al., 2013). Perception of SA is subjective, and
many older adults consider themselves to be successfully aging despite a failure
to meet objective criteria set by researchers (McLaughlin et al., 2012).
ACTIVE AGING
Active aging is another variation within the definitions and models of SA.
As defined by the WHO, “active ageing is the process of optimizing opportunities
for health, participation and security in order to enhance quality of life as people
age” (World Health Organization, 2002). Under this definition, it is recognized
that physical activity (PA) plays an important part in determining the quality of life
for older adults (Kalache, Aborderin, and Hoskins, 2002). Active aging has been
established as a significant factor in the prevention of noncommunicable
diseases, which typically affect adults in later life (Bauman et al., 2016).
Despite the varying definitions for SA, most studies have found around
one tenth to one third of older adults fall into the SA category (von Faber et al.,
2001; Depp & Jeste, 2006).
FACTORS LINKED TO SUCCESSFUL AGING
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In the current research field, there have been a variety of factors linked to
some form of SA as discussed below.
STRESS AND EMOTIONAL FACTORS
Chronic stress throughout life has been shown to negatively impact health
outcomes in later life. These stressors are commonly related to socioeconomic
status and demographics and include issues such as family conflict, inability to
pay bills, difficult work environments, and a dangerous living situation (Thoits,
2010). Studies from 1989 up to 2005 have proven that mental and physical
health disparities between different gender, demographic and racial groups are at
least partially attributable to higher levels of chronic stress (Lin & Ensel, 1989;
House et al., 1994; Ensel & Lin, 2000; Kosteniuk and Dickinson, 2003; Lantz et
al., 2005). Individual self-efficacy beliefs are also linked to perceived functional
disabilities in later life. For individuals who have a lower level of self-efficacy, they
are more likely to experience declines in functional status whereas those with
strong self-efficacy had both lower declines in functional status and perceived
their own functional disabilities to be less significant (Seeman et al., 1999).
SOCIOECONOMIC AND DEMOGRAPHIC FACTORS
Socioeconomic factors such as minority status, lower education,
socioeconomic position, and low income are consistently associated with greater
health risks in old age. When considering socioeconomic differences in health
specifically, the gap between successful versus unsuccessful aging will continue
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to widen throughout the years. Throughout the course of life, advantages, or
disadvantages due to socioeconomic position accumulate, which leads to the
widening inequalities in SA markers for older adults (Whitley et al., 2018). In
contrast, higher levels of education are a strong predictor of SA–there is
significant difference between the aging outcomes of those with the lowest
education and those with the highest levels of education. In a 2012 study,
Nosraty found that those in the lowest category of education – no more than
elementary school, showed significantly lower SA outcomes than individuals with
the highest levels of education – categorized as college education or above
(Nosraty et al., 2012). Midlife socioeconomic status is also a strong predictor of
meeting SA criteria later in life (Estebsari, et al., 2014). Mortality, disability, and
morbidity are all present at lower rates in individuals with a higher socioeconomic
position throughout their life (Adler et al., 1993; Isaacs & Shroeder, 2004). Life
satisfaction and lack of financial strain were also related to positive SA markers.
For this specific study, successful aging was defined through “functional status,
affective status, cognitive status, and productive involvement status” which is a
model like the one used by Rowe and Kahn (Chou, 2002). A South African
research study also showed that the environment where one ages, specifically
access to resources such as housing, water, and sanitation, significantly affect
health, indicating that older adults living in less developed communities will have
overall lower well-being (Ralston, 2018).

11

In a study looking at marital quality, Choi found that individuals who had
higher martial quality also experienced less functional limitations in later life, and
more positive self-rated health. This indicates that a positive marital status and
quality throughout life acts as a protective factor for SA (Choi, 2016). In
combination with marriage itself, living with a spouse results in better health
outcomes and more SA than living alone or with others who are not your spouse
(Henning-Smith, 2016). Religion offers older adults a strong sense that one’s
goals and problems will be reached or mediated by God which in turn leads to
more involvement in activities, which research has shown is important for SA
(Krause & Hayward, 2014).
PHYSIOLOGICAL MARKERS OF SUCCESSFUL AGING
Although more socioeconomic, cognitive, emotional, and demographic
characteristics are becoming recognized as elements to a comprehensive
successful aging definition, traditional quantitative measures of health remain a
cornerstone of what researchers understand about SA. Biological aging science
has begun to look at healthspan, a concept which encompasses both longer life
and an extension of the healthy period of that life. Efforts to increase healthspan
are focused on delaying or decelerating the biological processes of aging which
inevitably lead to increased disease and loss of functioning (Seals et al, 2016). In
older adults, chronic conditions including obesity, heart disease, hypertension,
kidney disease and coronary artery disease are increasingly common. Although
aging itself is not a disease, these conditions become more prevalent over time
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due to the cumulative effects of oxidative stress, inflammation and other
deleterious stresses that build up throughout the lifespan. This shows that aging
itself leads to increased risk for disease, but it does not have to lead to the
significant accumulation of comorbidities and reduced physiological functioning
(Hayflick, 2007; Kirkwood, 2005). As health declines and chronic disease
develops over the lifespan, unfavorable changes lend themselves to further
adverse changes. For example, as arteries stiffen over time, this can result in
coronary artery disease, kidney disease, Alzheimer’s Disease, hypertension, and
stroke (Tsao et al., 2013; Mitchell et al., 2010; Brunner et al., 2011). Impaired
physiological function is an independent risk factor for higher mortality.
Cardiorespiratory fitness (which includes blood pressure regulation), and grip
strength have been well-established as predictors of survival, outside of other
risk factors (Seals & Melov, 2014; Rantanen et al., 2012; Studenski et al., 2011).
DIET AND PHYSICAL ACTIVITY
Lifestyle factors including religiosity, living with a spouse, healthy diet,
regular exercise, marital status, community-living (Krause & Hayward, 2014;
Henning-Smith, 2016; Nosraty et al., 2012), as detailed above, have been linked
to more successful outcomes in the older population. Eating a healthy diet,
including olive oil, and antioxidants, and maintaining regular exercise habits
throughout life have both been linked to fewer chronic diseases throughout life
and therefore more SA (Chedraui & Perez-Lopez, 2013). Numerous key dietary
elements have been identified as related to better cardiac and cognitive health
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and longevity in life. Some of these elements are a high intake of vegetables,
whole grains, potatoes, legumes, and fruit (Jong et al., 2014).
Along with evolving definitions in the field, more recent SA research has
begun to place a larger emphasis on maintaining physical and cognitive function
in older age and not just on preventing chronic diseases. In the 2015 World
Report on Aging from the WHO, research showed that inactivity in older adults
leads to a negative impact on their health, specifically increased risk of dementia
and strokes (WHO, 2015). In the United States, a report by the Department of
Health and Human Services (HHS) determined that for older adults who engage
in the minimum level of recommended physical activity PA (150 minutes of
moderate intensity PA per week) their increase in multimorbidity rate was not
related to cognitive decline, as it was for inactive adults (Loprinzi, 2016). Selfrated success in aging is best predicted by regular exercise (Cernin et al., 2011).
In a review of SA studies, Crimmins found that level of physical activity was the
most consistent determinant of SA, under the active aging definition, and greater
physical activity overall has shown a link to SA across the research field
(Crimmins, 2015; Depp & Jeste, 2006). Increased PA is also associated with
decreased disability and improved quality of life in older age (Kalache et al.,
2002). Aging individuals with the highest categorized level of PA show lower
mortality than individuals with the lowest level of PA. This indicates the need for
access to a built environment and resources that allow older adults to participate

14

in regular PA (Hrobonova et al., 2011). Self-rated SA was also shown to be best
predicted by regular exercise (Cernin et al., 2011).
ANTHROPOMETRICS AND BODY COMPOSITION CHANGES WITH AGE
As individuals enter old age, their body composition continues to change
with fat mass increasing and lean body mass or muscle decreasing. These
changes occur regardless of changes in body weight (St-Onge, 2005). The
weight of an adult entering later life is predictive of the amount of physical
function and lean mass they will lose (Reinders et al., 2015).
MEASUREMENT OF AGE-RELATED INDICES
Any study into SA must choose which markers or indices on which to
focus. Measures of physical capability, including grip strength, are particularly
objective and reproducible for comparison across studies, making them a good
choice. Grip strength in particular has been thoroughly studied as a physical
ability test. Grip strength peaks in mid-age (late thirties) and begins to decline as
adults’ approach older age (Kallman & Tobin, 1990; Kuh et al., 2014; Lindle et
al., 1997; Nahhas et al., 2010).
As individuals lose muscle mass throughout life, greater abdominal
adiposity is also seen. This adiposity is a known risk factor for morality and
development of chronic diseases such as type 2 diabetes, heart disease and
high blood pressure. Women with waist circumference (WC) under 77 centimeter
(cm) and men with WC under 94 cm show the lowest risk of mortality, whereas
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individuals with a high BMI are at a higher risk for cognitive decline and overall
mortality (de Hollander et al., 2012; Whitlock et al., 2009; Gallucci et al., 2013).
These factors demonstrate why bodyweight, BMI, and WC are important
objective measures of age-related health.
Systematic reviews show that there is strong evidence that blood pressure
is predictive for morbidity and mortality. As adults enter middle and older age (4069 years old), every increase of 20mmHg of systolic blood pressure (SBP) is
associated with an increased stroke deaths and a higher risk for vascular
mortality (Lewington et al., 2002; Lewington et al., 2007; Wills et al., 2011).
THE HEALTH PROMOTION MODEL AND HEALTH BELIEF MODEL
The Health Promotion Model (HPM) views health as a “dynamic state”,
more in line with adaptive and resilience definitions of SA. This model was
designed by Nola J. Pender in the 1970s. The model operates on the belief that
people will participate in activities which they believe lead to achievable and
desirable results (Walker et al., 1987). The older Health Belief Model (HBM) has
been widely used to demonstrate the effectiveness of medical interventions when
patients believe that the intervention will result in better health outcomes. This
theoretical model has also been used extensively to predict and explain health
behaviors (Rosenstock 1974; Becker 1974). While the Health Belief Model focus
is more on individual characteristics and socio-demographic factors, the Health
Promotion Model focus is on previous behavior personal factors e.g.

16

psychological or biological. Both include perceived barriers, perceived selfefficacy, and perceived benefit. While these two models are not often used
together it has been suggested that combined use of the HBM and HPM are
effective in planning and implementing interventions for behavior change (Ersin
and Bahar, 2011).
QUESTIONNAIRES FOR MEASUREMENT OF SUCCESSFUL AGING INDICES
A variety of questionnaires have been used to assess SA. Two widely
recognized surveys are the Health-Promoting Lifestyle Profile II and the
Community Health Activities Model Program for Seniors.
HEALTH-PROMOTING LIFESTYLE PROFILE II (HPLP II) QUESTIONNAIRE
From the HPM, came the Health-Promoting Lifestyle Profile II (HPLP II)
(Appendix C). The HPLP II was first released in 1987 and later revised. This
questionnaire covers a range of healthy behaviors from diet, and activity level to
social interaction and spiritual fulfillment. For older adults, health-promoting
behaviors (HPB) are connected to more SA and disease prevention. It is not
solely targeted for older adults; however, they are at a higher risk for chronic
diseases and participating in HPBs is important for the maintenance of health
and SA. The HPLP II has also been validated as a tool for older adults (Tanjani
et al., 2016). In comparison with the CHAMPS questionnaire, the HPLP II could
be viewed as more subjective due to the self-reporting nature and the answers
being more dependent on someone’s own interpretation of their knowledge or
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activity level. In contrast, the CHAMPS asks for a numerical answer pertaining to
the hours per week spent engaging in an activity. The composite or mean score
for the HPLP II survey is calculated from the average of all 52 questions,
providing an average estimate of the amount of health-promoting behaviors an
individual participates in. Within the survey, there are six subscales. The
subscales were defined and revised in light of the developing research on the
dimensions of health after the initial publication of the HPLP (Walker et al., 1995).
The stress management subscale looks at the ability to reduce stress and the
supportive resources to which an individual has access. The nutrition subscale
assesses the knowledge and ability to select healthy foods based on the USDA
food guidelines. The health responsibility subscale addresses the sense of
responsibility for a person’s own health and overall well-being. The spiritual
growth subscale involves one’s internal development and focuses on developing,
connecting, and transcending. The interpersonal relations subscale assesses
communication, and the ability to create meaningful connections with others. The
physical activity subscale evaluates participation in exercise or movement as a
part of daily life. Together the six subscales form the 52 question HPLP II and
give a comprehensive view of what health promoting knowledge and behavior an
individual has. As stated previously, this survey provides a more subjective view
of health rather than an objective, quantitative measurement as from
anthropometric health measures.
THE COMMUNITY HEALTH ACTIVITIES MODEL PROGRAM FOR SENIORS (CHAMPS)
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The Community Health Activities Model Program for Seniors (CHAMPS)
(Appendix A) assesses the weekly frequency and duration of certain activities.
This evaluation is specifically tailored to the older population and activities
typically found to be enjoyable and which are accessible to older adults. The
design of the CHAMPS questionnaire aimed to address issues in measuring the
physical activity levels of older adults. In assessments for older adults, it is
important to present questions in a way that does not encourage false reporting.
Memory recall is an obstacle in any survey but especially when considering the
older population. The CHAMPS study is designed with the activities listed along
the left side of the page to stimulate memory. The suggested presentation of the
survey is black ink on white paper in a minimum of 14-point font to make it
easiest for older adults to read (Herzog and Rogers, 1992). The CHAMPS
questionnaire is tailored to assess activities older adults prefer—usually more
moderate activities rather than vigorous ones—as well as the activities they often
engage in as a part of their daily life, such as cleaning or gardening. The
CHAMPS survey is designed to ask the amount of time spent per week engaged
in a particular activity rather than time per session, because it has been found
that older adults engage in activities on a more inconsistent or irregular basis
(Dipietro, et al., 1993). The CHAMPS questionnaire addresses a four-week time
frame. The longer a length of time used for a study, the lower the rate of accurate
recall (Blair et al., 1991). When administering the CHAMPS questionnaire,
individuals are directed to answer about the four-weeks preceding their survey
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date. The inclusion of hobbies and less vigorous or typical physical activities on
the CHAMPS questionnaire aims to reduce the amount of false reporting
especially from individuals who are less active and may desire to present
themselves as more active (Stewart, et al., 2001; National Cancer Institute,
2020).
The CHAMPS model provides guidelines for scoring the questionnaire
(Appendix B). These instructions allow for a total frequency of activity and
calories burned per week to be calculated. The scoring guidelines were updated
after the original publication of the research; however, the changes were minimal
and pertained to the categorization of activities by their metabolic equivalent of
task (MET) (Stewart, 2001). The CHAMPS questionnaire was chosen because of
previous research indications that a stronger built environment leads to greater
physical activity and therefore SA in the older population (Ralston, 2018; Garin et
al., 2014; Lu, et al., 1973).
CONCLUSION AND FURTHER RESEARCH
Research in the field so far has suggested that the inconsistency of a SA
definition contributes to the lack of comparability across the aging research field
(Manierre, 2019). As evidenced in this literature review, the biomedical and
psychosocial definitions of successful aging often overlap but will encompass
somewhat different groups of older individuals.
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Overall, the current research field highlights the expected decline in
physical health and biomedical markers with age. It is undeniable that longevity
comes with a cost to physical health, and it seems to have some toll on social,
emotional, and psychological health as well (Andersen-Ranberg et al., 2001). A
more comprehensive definition is needed which encompasses physiological,
psychosocial, and personal intrinsic markers of what it means to age
successfully. Further research is needed to define successful aging and look for
lifestyle behaviors as well as environments that lead to better resilience,
longevity, and overall health in later life.
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CHAPTER 3
METHODS
This study was conducted in compliance with Clemson University’s
Institutional Review Board (IRB) protocols protecting the rights of individuals
participating in research activities affiliated with the Clemson University.
STUDY DESIGN
This study examined the primary anthropometric and physiological data of
a cohort of aging adults residing in an active living community from June through
August 2017 and their responses to the initial intake CHAMPS survey and the
HPLP II questionnaire. The study was designed to examine possible
relationships between selected markers of successful aging (SA), and the level of
engagement individuals have with the activities available in their community.
STUDY SUBJECTS
A convenience sample of male and female persons ages 45 years old and
older were recruited from a gated, active-living community whose residents are
primarily retired. Participants were invited to take part in a research study (in
coordination with a separate community-sponsored fitness program) in which
they would have anthropometric and physiological indices measured at weeks
one, six and twelve by the research team and complete questionnaires regarding
age-related factors as a component of the research study. Participation was
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voluntary and individuals could withdraw at any time without penalty. Participants
were recruited via flyer at the community fitness center.
DATA COLLECTION AND MANAGEMENT
Anthropometric data were collected from participants at weeks one, six
and twelve. During the twelve-week period, visits were made several times per
week to collect the data from participants. For each data collection visit, stations
were set up in the fitness center and participants’ measurements taken on a
voluntary basis at pre-determined scheduled times. After anthropometric,
physiological, and/or demographic data were collected from the participants, they
were offered the opportunity to discuss their results with the study principle
investigator (PI) or co-PI. The information discussed with participants included
the meaning of the results and answering participants’ questions. No intervention
was provided by the research personnel. Each participant’s datum was coded to
protect their privacy.
HEALTH INDICES (ANTHROPOMETRIC AND PHYSIOLOGICAL) DATA COLLECTION
Anthropometric data was collected in Spring and Summer 2017. Briefly,
participants’ anthropometric data (including bodyweight, height, waist
circumference, hip circumference, mid-arm muscle circumference, body mass
index, body composition, and handgrip strength), and physiological data (blood
pressure, SPO2, and pulse) measurements were measured and recorded. The
methods of collection are detailed below and used standardized protocols.
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•

Participant’s weight (BW) was measured automatically using the InBody
520 (InBody 520, InBody USA, Cerritos, CA 90703). Weight was recorded
to the nearest 0.1 kilogram (kg).

•

Height (HT) was measured using a portable, standing stadiometer to the
nearest centimeter (cm). The measurement was taken two to three times
to ensure accuracy and obtain an average result.

•

Body mass index (BMI) was calculated using the BW recorded by
bioelectrical impedance and average height from the stadiometer. BMI
was calculated using the formula: BW (kg)/ [height(m)]2.

•

Lean Body Mass (LBM), fat mass and body water indicators of participants
were measured to the nearest .1 kg using bioelectrical impedance (BIA).
BIA was determined using the InBody520. To measure, participants were
asked to step onto the InBody520 foot plate with clean, bare feet and rest
their thumbs on the provided handles. The subject’s age, height and
unique identifier were entered prior to the automatic body composition
measurement.

•

Waist circumference (WC) was measured to the nearest .1 inch (in) using
a nonflexible tape (Seca Chino, CA) and measurements were taken two
times to obtain an average result. For female participants, the waist was
measured directly around the smallest part of the waist. For male
participants, the waist was measured directly around the navel. All
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participants also had circumference measurements made at the iliac crest
to the nearest .1 in (IHC).
•

Hip circumference (HC) was measured using a nonflexible tape (Seca
Chino, CA) and measurements were taken two times to obtain an average
measurement. The measurement was taken to the nearest .1 in around
the widest point of the hips.

•

Mid upper arm circumference (MUAC) was measured to the nearest .1 in
at the midpoint of the olecranon process and the acromion using a
nonflexible tape (Seca Chino, CA).

•

Blood pressure (systolic, SBP, and diastolic, DBP) and heart rate (HR)
were measured using an automatic sphygmomanometer and cuff. The
participants were seated for this measurement. Participants were asked to
sit and rest for five minutes before the measurement. The measurement
was taken on the left arm, with the arm resting on a table at heart level.
Any sleeves or clothing were removed or rolled up to allow the
sphygmomanometer to directly contact the skin. The cuff was slipped over
the participant’s arm and placed approximately 2 to 3 centimeters (cm)
above the elbow, over the brachial artery.

•

Grip strength (GS) of the left and right hands were measured to the
nearest .1 kg, separately using a dynamometer. The participants were
sitting for this test. The participants were asked to squeeze the
dynamometer with as much force as possible, being sure to squeeze the
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instrument only one time per test. Three measurements were taken on
each side for an average result. Participants rested for 10-20 seconds
between each measurement to prevent muscle fatigue.
•

Oxygen saturation (SPO2) was measured to the nearest percentage (%)
using an oximeter.

QUESTIONNAIRES
All questionnaires were coded with a unique identification code that was
assigned to each participant.
DEMOGRAPHIC DATA COLLECTION
A questionnaire requesting demographic, personal, and medical history
information was administered at the subjects’ initial visits (Appendix E). The
survey assessed education level, age, sex, ethnicity, marital status, number of
children, household, setting and area lived in, religiosity, length of time and
reasons for living in the community, education, income, career field, selfperceived health status, employment status, income, smoking status, chronic
health conditions, and age of both biological parents at death. These markers
were chosen for the survey based on factors that are typically associated with SA
in older adults and information necessary to define the population.
COMMUNITY HEALTH ACTIVITIES MODEL PROGRAM FOR SENIORS (CHAMPS)
QUESTIONNAIRE FOR OLDER ADULTS. MODIFIED
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The Community Health Activities Model Program for Seniors (CHAMPS)
Physical Activity Questionnaire for Older Adults (Appendix A) was administered
at the initial visit, during week one. This questionnaire was administered
individually at a long table to protect participant information. This self-report
questionnaire assessed the weekly frequency and duration of a variety of lifestyle
physical activities that are meaningful and appropriate for older adults. To
accommodate the needs of an older population, the survey was printed in a large
font and with high contrast. For this study, the survey was edited to reflect
activities available to the specific community studied. However, none of the
questions used in scoring for this analysis were changed from the original
version. Participants were provided instructions to answer regarding the four
weeks prior to when they completed their questionnaire. Participants were not
provided assistance while taking the questionnaire.
Participant data from the CHAMPS questionnaire was coded and deidentified, then compiled by the researcher and scored using the updated
guidelines for scoring (Stewart, 2001) (Appendix B). These instructions allow for
a total frequency of activity and calories burned per week to be calculated. The
scoring guidelines were followed in order to calculate a CHAMPS score which
represents the cumulative frequency of activity reported per week
(frequency/week of all exercise-related activities). Only questions which pertain
to physical activity or exercises were included in this evaluation, as is outlined in
the scoring instructions. This score was evaluated and compared to the
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predetermined fourteen successful aging health indices to determine the
relationship and direction of change.
THE HEALTH PROMOTING LIFESTYLE PROFILE II QUESTIONNAIRE
The HPLP II (Appendix C) that assessed the overall health promoting
behaviors (HPBs) of the study subjects was administered in a manner consistent
with that of the CHAMPS questionnaire.
Participant data from the HPLP II surveys were coded and de-identified for
inclusion in the data set. Following the HPLP II guidelines, a total score was
calculated based on the 52 questionnaire questions along with a score for each
of the six subscales (Appendix D). Following completion of questionnaires,
subjects proceeded to the designated stations for measurement of their
anthropometric measurements.
DATA ANALYSIS
The data from the CHAMPS questionnaire, HPLP II and anthropometric
and physiological measurements (from weeks one, six and twelve) and
demographic profile were compiled for analysis. Data from the demographic
profile was also used to define the population. To determine if the participants’
quantitative markers of SA were impacted by activity level and health-promoting
behaviors, the fourteen selected health indices (listed below) were evaluated in
relation to the total CHAMPS score and HPLP II mean score and subscores,
calculated as noted below (Appendices B and D).
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The fourteen quantitative measures were 1) systolic blood pressure
(SBP), 2) diastolic blood pressure (DBP), 3) heart rate (HR), 4) mid-upper arm
circumference (Rarm and Larm), 5) grip strength (Rgrip and Lgrip), 6) hip
circumference as measured at the widest point of the hips (HC), 7) circumference
as measured at the iliac crests (IHC), 8) oxygen saturation (SPO2), 9) body mass
index (BMI), 10) percent body fat (PBF), 11) weight (BW),12) lean body mass
(LBM), 13) waist circumference (WC), and 14) body fat mass (BFM). At each
time point—one, six weeks and twelve weeks—each quantitative measure was
taken two times. For measurements that were not consistent within the
parameters set, a third measure was taken. For the compilation of the data set,
these values were averaged to give each participant one value at each time point
(means±SEM). A CHAMPS activity score was calculated that included any
exercise-related activities on the CHAMPS questionnaire. As previously stated,
participants were directed to answer in relation to the previous four weeks, as is
the design of the CHAMPS questionnaire.
STATISTICAL ANALYSIS
Statistical analyses were performed using JMP Pro 14® software (JMP®,
Version 14. SAS Institute Inc., Cary, NC, 1989-2019). An average CHAMPS
activity frequency score and HPLP II score was calculated for each participant.
An analysis of variance (ANOVA) test was run for each of the fourteen health
markers to assess the strength and direction of the activity scores’ relationships
with the SA marker. Statistical significance was determined at a p-value <0.05.
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An ANOVA test was run for each of the fourteen health markers to assess
the strength and direction of the scores’ relationship to CHAMPS score. For the
CHAMPS questionnaire analysis, the health indices were used as the dependent
variable while activity was the independent variable. The analyses determined
whether the relationship between the health markers and the CHAMPS score
was positive or negative.
For the HPLP II score analysis, the health indices were used as a
dependent variable, while activity was the independent variable. The analyses
determined the strength and direction of the relationship between the health
markers and the HPLP II score. For each HPLP II subscore analyses, a same
protocol was utilized.
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CHAPTER 4
RESULTS
SUBJECTS
A total of 112 subjects participated in this study over the 12-week study
period. Sixty-five individuals (58.04%) attended two anthropometric
measurement sessions and 51 (45.54%) participants were present for three
assessments. Subjects attending only one session were excluded from the study
data set. Subject demographics and health characteristics are provided in the
following tables. Out of the study population (n=112), 45.54% were classified as
young-old (n=51), 16.94% were middle-old (n=19) and none were oldest-old, as
shown in table 1.
PARTICIPANT INFORMATION
Out of the 112 total study participants, 91.96% (n=103) were married, an
indicator of successful aging, as shown in table 1. Participants reported 4.46%
(n=5) completed high school level education or equivalent, 26.78% reported
some college or vocational/technical schooling, 35.71% (n=40) had a bachelor’s
degree, 20.54% (n= 23) held a master’s degree, 1.79% (n=2) held a doctoral
degree and 5.36% (n=6) held a professional degree (MD, JD, etc.), presented in
table 1. The ethnic breakdown of the participants was 95.54% (n=107) White,
and .89% (n=1) Latino or Hispanic participants (Table 1). The majority of
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participants, 79.46% (n=89) reported being religious, a factor typically associated
with SA, while 16.07% (n=18) were not religious (Table 1).
As shown in Table 2, 13.39% (n=15) rated their health as excellent,
48.21% (n=54) as very good, 25% (n=28) as good, and 8.89% (n=10) as fair or
poor. Self-reported health problems included 11.61% with Heart Disease (n=13),
25.89% with Cancer (n=29), 2.68% with Chronic Lower Respiratory Condition
(n=3), 4.46% with Type 2 Diabetes Mellitus (n=5), 2.68% with 2.68% with a
history of Stroke (n=3), 26.79% with Hypertension (n=30), 39.29% with Arthritis
(n=44), 5.36% with Chronic Kidney Disease (n=6), and 26.89% reported being
Overweight (n=29). When reporting on the length of time lived in the community,
17.86% (n=20) participants lived there less than a year, 30.36% (n=34) lived
there between one to five years, 39.29% (n=44) lived in the community between
five to twenty years, and 8.04% (n=9) lived in the community for twenty years or
more (Table 3). Out of participant households, 2.68% (n=3) had only one person
in the household, 84.82% (n=95) had a two person household, 7.14% (n=8) had
a three person household and 1.78% (n=2) had four and five person households
(Table 3).
Although this is a mostly retired community, 6.35% (n=7) participants
reported being employed full-time, 8.04% (n=9) reported self-employment, 6.25%
(n=7) were employed part-time, 8.04% (n=9) were no longer working, 2.68%
(n=3) were homemakers, and 65.18% (n=73) were retired (Table 4). The prior
areas of residence, income and career fields of the participants are also noted in
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Tables 3 and 4. A breakdown of the lifespan of participants’ parents indicated
that the most biological fathers—25.89% (n=29)-- and mothers—32.14% (n=36),
passed away between the ages 80 to 89 years old (Table 5). The number of
children among the participants is noted in Figure 1.
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Table 1: Characteristics of the Study Participants (n=112)
Characteristic

n

%

Gender
Male
Female

28
84

25.00
75.00

7
35
51
19

6.25
31.25
45.54
16.96

107
1
4

95.54
0.89
3.57

1
103
4
4

0.89
91.96
3.57
3.57

5
25
5
40
23
2
6
2
4

4.46
22.32
4.46
35.71
20.54
1.79
5.36
1.79
3.57

20

17.86

$25,000-49,999

7

6.25

$50,000-74,999

26

23.21

$75,000-99,999

22

19.64

$100,000-149,999

22

19.64

≥ $150,000

7

6.25

NR

8

7.14

Yes

89

79.46

No

18

16.07

NR

5

4.46

Age
45-54
55-64
65-74
75-84
Ethnicity
White
Latino or Hispanic
NR
Marital Status
Divorced
Married
Widowed
NR
Highest Level of Education
High School or equivalent
Some college
Vocational/technical school
Bachelor's Degree
Master's Degree
Doctoral Degree
Professional Degree (MD, JD, etc.)
Other
NR
Current Income
< $25,000

b

Religious

a
b

NR designates no response
perception of oneself
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Table 2 : Self-Reported Health Information of Study Participants
Health-Related Indicator

n

%

Current Health Rating
Excellent

15

13.39

Very good

54

48.21

Good

28

25.00

Fair

9

8.04

Poor

1

0.89

NRa

5

4.46

Smoker

53

47.32

Non-smoking

52

46.43

7

6.25

Heart Disease

13

11.61

Cancer

Tobacco Use History

b

NR
Medical Diagnosis History

c

29

25.89

Chronic Lower Respiratory

3

2.68

Type 2 Diabetes

5

4.46

Stroke

3

2.68

Hypertension

30

26.79

Arthritis

44

39.29

6

5.36

29

25.89

Chronic Kidney Disease
Overweight
a

NR designates no response

b

indicates if participant ever smoked

c

all relevant answers chosen
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Table 3: Previous and Current Residential Status of Participants
Participant Housing Information
Years residing in current community
< 1 yr.

n

%

20

17.86

1 to < 5 yr.

34

30.36

5 to < 7 yrs.

8

7.14

7 to < 10 yrs.

9

8.04

10 to < 15 yrs.

15

13.39

15 to < 20 yrs.

12

10.71

≥ 20 yrs.

9

8.04

NRa

5

4.46

Family

24

21.43

Friends

12

10.71

Weather

19

16.96

3

2.68

22

19.64

Reason for moving to this

communityb

Health
Lifestyle
Housing

1

0.89

Retirement

18

16.07

Amenities

2

1.79

Other

5

4.46

NR

6

5.36

Midwest

28

25.00

Northeast

22

19.64

Southeast

47

41.96

Southwest

4

3.57

West

6

5.36

5

4.46

Rural

25

22.32

Urban
Both rural and urban equally
NR

60
22
5

53.57
19.64
4.46

3
95
8
2
4

2.68
84.82
7.14
1.78
3.57

Primary Prior Geographic Residential Areac

NR
Prior Population Residential

Informationd

Current Number in Household
1
2
3
4-5
NR
a

NR designates no response
all relevant answers chosen
c
area most years of life lived
b

d

setting most years of life lived
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Table 4: Employment and Retirement Information of Participants
Employment History
Current Employment Status
Employed, full time
Self-employed
Retired
Employed, part time
No longer working
Homemaker
NR
Age at Retirement
45-49
50-59
60-64
65-69
70-74
75-79
NR
Employment Organization Type
For Profit
Healthcare
Non-profit
Education
Government
Business
Manufacturing
Other
NR
a
NR designates no response

n

%

7
9
73
7
9
3
4

6.25
8.04
65.18
6.25
8.04
2.68
3.57

2
31
21
11
3
1
43

1.79
27.68
18.75
9.82
2.68
0.89
38.39

20
19
2
25
5
19
4
12
6

17.86
16.96
1.79
22.32
4.46
16.96
3.57
10.71
5.36
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Table 5: Lifespan of Biological Parents of Study Participants
Lifespan

n

%

< 50 years

1

0.89

50-59 years
60-69 years

4
3

3.57
2.68

70-79 years

22

19.64

80-89 years

36

32.14

90-99 years

21

18.75

1

0.89

20

17.86

4

3.57

< 50 years

7

6.25

50-59 years

8

7.14

60-69 years

11

9.82

70-79 years

27

24.11

80-89 years

29

25.89

90-99 years

15

13.39

1

0.89

10

8.93

4

3.57

Mother

Lifespan unknown
Mother living
a

NR

Father

Lifespan unknown
Father living
NR
a

NR designates no response

Figure 1: Number of Children of Participants

Number of Children

NR
5
4
3
2
1
0
0
a

10

Number
20 of Study Participants
30

NR designates no response
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40

50

CHAMPS Activity Frequency Score
As previously stated, the CHAMPS activity frequency score was used to
detect changes in the fourteen health markers evaluated at times 0, 6 and 12
weeks along with the strength and direction of the activity scores’ relationships
with the SA marker. The statistical analysis of this data examined the
relationships between fourteen quantitative health measures as noted above,
and the CHAMPS and HPLP II scores.
A higher CHAMPS score had a significant linear relationship with seven
out of the fourteen SA markers. For two of the markers, right hand grip strength
(Rgrip) and diastolic blood pressure (DBP) a higher CHAMPS score resulted in a
significantly worse SA marker, shown in figures 2 and 3, respectively. The Rgrip
marker had a negative relationship with the CHAMPS score (Figure 2). The DBP
marker had a positive relationship with CHAMPS score, indicating that a higher
activity level was correlated with a higher DBP measurement, shown in figure 3.
The left arm MUAC (Larm) had a negative relationship with CHAMPS score,
becoming lower with a higher activity level, shown in figure 4. Right arm MUAC
(Rarm) showed the same relationship with CHAMPS score, shown in figure 5.
The waist circumference (WC), trunk circumference as measured at the iliac
crest (IHC) and hip circumference as measured at the widest point of the hips
(HC) all showed a significant negative relationship with the CHAMPS score,
shown in figures 6, 7, and 8 respectively. For these markers, a higher CHAMPS
score, indicating a higher activity level, related to a lower waist, IHC or HC
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measurement, which are markers of improved health and SA. The other markers
(HR, Lgrip, SPO2, BMI, PBF, BW, LBM, BFM and SBP) showed no significant
relationship between the CHAMPS score and the selected health index.
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HPLP II Scores Relationship to Age-Related Physiological Indices
HPLP II MEAN SCORE
The HPLP II mean score was used to detect the relationship of the score
with changes in the fourteen health markers evaluated at times 0, 6 and 12
weeks along with the strength and direction of the relationship with the SA
markers.
The HPLP II mean score had a significant negative relationship with seven
out of the fourteen SA markers. These included BMI, BW, Rgrip, WC, IHC, HC,
and LBM. For body mass index (BMI) and BW, there was a positive linear
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relationship with HPLP II score, shown in figures 9 and 10, respectively. This
indicates that as the level of health promoting behaviors (HPBs) increased, so
did BW. BMI is calculated using weight and height, so it is expected that if BW
increases in adults, BMI is also impacted. The Rgrip marker had a negative
relationship with HPLP II score, indicating that grip strength decreased with
higher levels of HPBs, this is shown in figure 11. WC, IHC, and HC had a
significant negative relationship with the HPLP II score, shown in figures 12, 13
and 14, respectively. The lean body mass (LBM) of participants had a positive
relationship with the HPLP II score, which indicates that individuals who
participate in more health promoting behaviors have a higher level of lean body
mass than those who do not. The other markers indicated no significant
relationship between HPLP II score and the selected health index.
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HPLP II SUBSCALES
Analysis of the six HPLP Subscales 1) Physical Activity, 2) Nutrition, 3)
Interpersonal Relations, 4) Spiritual Growth, 5) Health Responsibility, and 6)
Stress Management yielded the following results (Table 6). The Physical Activity
subscore showed a negative relationship to HC, IHC, and WC, and Rgrip. The
Nutrition subscore showed a negative relationship to HC, IHC, and WC, Lgrip,
Rgrip, Larm and Rarm; it demonstrated a positive relationship with BMI. The
Nutrition subscore showed a relationship to the most markers. The Interpersonal
Relations subscore showed a positive relationship with BFM, BMI, LBM, and BW
and a negative relationship with Rgrip. The Spiritual Growth subscore had a

49

positive relationship with BFM, BMI, Larm, Rarm, LBM, and BW. The Health
Responsibility subscore had a significant positive relationship with BMI, BFM,
BW, and LBM. The Stress Management subscore did not have any significant
relationship with the selected health indices.
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CHAPTER 5
DISCUSSION, LIMITATIONS, AND CONCLUSIONS
DISCUSSION
The results of this study showed that nine out of fourteen health indices
analyzed had significant relationships with the CHAMPS or HPLPII scores.
Between the two scores used, four of the markers showed consistent results
across the CHAMPS and HPLP II questionnaires. This result supports the
hypothesis that individuals who have access to an environment that promotes a
healthy lifestyle and actively use or engage in the community activities will have
more positive health indices associated with successful aging.
The calculated CHAMPS score, which represents frequency of exerciserelated activity per week, and the HPLP II score, which represents an overall
level of engagement with healthy behaviors, should both relate to the health
indices measured in this study in relatively the same strength and direction. For
example, if a participant had a high CHAMPS score, indicating an active lifestyle,
and a higher HPLP II score, indicating a health-promoting lifestyle, it would be
expected for that person to show better health indices identified as indicators of
successful aging. HC, IHC, and WC measurements showed significant negative
relationships with both a higher CHAMPS and higher HPLP II. Rgrip showed a
significant positive relationship with both CHAMPS and HPLP II score.
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In contrast, DBP, Larm, Rarm, BW and BMI showed a significant
relationship with one of the scores used but not both. Larm and Rarm markers
both showed a significant negative relationship with CHAMPS score, which is
what we would predict however they did not show a relationship to HPLP II mean
score. DBP showed a significant positive relationship with CHAMPS score, but
not with the HPLP II mean score. This result is unexpected because it would be
expected that DBP would decrease as activity level increases. However, the DPB
of the study participants was within the normal range therefore further decreases
are less likely to occur. BMI and BW had a positive relationship with HPLP II
mean score but not with the CHAMPs score. Coupled with the increase in BW
and BMI, it is important to consider LBM and BFM. The analyses did not show
any significant change in BFM for this study, however, there was a significant
positive relationship between LBM and the HPLP II mean score. When the
increases in BW and BMI are viewed in comparison with the increasing LBM and
stagnant BFM, it is possible to infer that these changes relate to increases in
muscle mass, a positive indicator of successful aging. Although a higher activity
level is typically associated with lower BW and especially lower BMI, in this case
the changes may be positive indicators of health due to the increased LBM.
Differences in the exact measures of the HPLP II versus CHAMPS
questionnaires may account for some of the differences in results. The CHAMPS
questionnaire uniquely includes activities that older adults participate in more
frequently like gardening, golfing, and dancing. The CHAMPS survey also
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obtains more continuous data due to the numerical answers relating to time per
week spent engaging in exercise-related activities. In contrast, the HPLP II
survey answer choices are never, sometimes, often, or routinely. These
categorical data are more susceptible to an individual’s interpretation of these
descriptors, so the amount of time identified for each category could differ from
one participant to another. Due to the subjective nature of the HPLP II survey
responses, one’s response may also be more reflective of a participant’s
idealized view of themselves and how many health promoting behaviors in which
they perceive themselves engaging versus their actual lifestyle choices.
The subscores of the HPLP II survey offer more insight into which aspects
of a health-promoting life may contribute to overall SA. The literature on SA
demonstrates that a healthier diet, including elements such as vegetables, fruit,
and whole grains, is associated with better SA markers in later life (Jong et al.,
2014). For individuals who had a higher Nutrition subscale their right and left midupper arm circumferences showed a significant decrease in relation to a higher
score whereas these same markers showed a significant increase in relation to
higher Spiritual Growth subscore. This implies that individuals with a selfreported more nutritious diet may have an overall better marker for MUAC. The
Stress Management subscore did not show any direct relationships to the health
markers, which conflicts with the literature’s evidence that stress leads to less SA
throughout life. The research, however, mainly focuses on chronic stress
throughout life as opposed to acute stress and stress management in later life
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which may be a reason for the different implications of stress in this study
context.
The literature shows that a more developed built environment should be
associated with higher levels of PA and overall well-being of older adults
(Ralston, 2018; Garin et al., 2014; Lu, et al., 1973; Hrobonova et al., 2011). Even
for participants who did not have improved health indices in relationship to their
CHAMPS or HPLP II scores, 96.423% (n=108) of participants met the HHS
guidelines for older adults of 150 minutes or more of moderate intensity exercise
per week.
LIMITATIONS
Limitations of this study included results being based on self-reported data
and incomplete anthropometric data for 41.96% (n=47)of participants. The
population for this study was also almost exclusively white (n=107, 95.54%),
however the county where the study was conducted is 89.3% white, indicating
that the study population is close to the area demographics The study
participants were also seemingly financially secure (as indicated by reported
income and an ability to live in a grated community), and self-selected.
CONCLUSIONS
The purpose of this study was to test the hypothesis that individuals who
have access to an environment that promotes a healthy lifestyle and actively use
or engage in the community activities will have more positive health indices

54

associated with successful aging. This was explored by examination of the
individual characteristics associated with individuals choosing to live in an ‘active
living community’; their response, if any, to learning information about their health
indices such as anthropometric measurements; and assessing the relationship of
measures of activity associated with health-related activities (CHAMPS) and
healthy practices (HPLPII) with fourteen selected health indices seen as
important promoters of successful aging. This study supports the hypothesis that
individuals living in an active living community who engage in the more
developed built environment and resources for physical activity have a number of
indicators associated with successful aging. These include a higher lean body
mass, lower mid-upper arm circumference, and lower hip, waist, and
circumference at the iliac crest. The results from this study indicated that the
overall adiposity of these individuals decreased with higher CHAMPS and HPLP
II scores which is an important factor in risk mitigation and disease prevention
throughout later life (de Hollander et al., 2012; Whitlock et al., 2009; Gallucci et
al., 2013).
This study examined individuals ages 45 and older. Habits one develops
during the years preceding the older years are more likely to continue with aging
(Lin et al., 2020). This premise is supported by this study. A lack of facilities and
concern for one’s safety while pursuing physical activity have been cited reasons
for lack of exercise or physical activity (Moran et al., 2014). The physiological
indicators measured, and the questionnaire responses provided suggest that
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access to a safe, available built environment that promotes physical activity could
be of benefit to all individuals as they age to promote the attainment of
successful aging.
FUTURE RESEARCH
Successful aging research is not new; however, it is becoming
increasingly important as the older population in the United States and
throughout the world grows at a higher rate than ever before. It has been stated
that as years are added to life, physical decline, progression of diseases and
overall decline in quality of life are inevitable (Andersen-Ranberg et al., 2001).
However, our study indicates there are ways in which one may temper this
decline. Important next steps include further research into the years preceding
the ‘aging’ years. Also, of importance is exploration of gender, race, and ethnicity
trends with aging. Exploration of changes in the build environment which will
promote increased physical activity with age in individuals of all socioeconomic
status is another future fertile research area. Further research is needed to
examine specific factors of middle-aged or older adults that provide the most
value to allow overall higher levels of successful aging and extended years with
high quality of life. With increasing medical costs associated with the aging
process it is important that increasing health with increasing age is considered to
be a research priority.
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APPENDIX A: CHAMPS PHYSICAL ACTIVITY QUESTIONNAIRE

ID: ______________________

Date: ___________________

CHAMPS Activities Questionnaire for Older Adults
This questionnaire is about activities that you may have done in the past 4 weeks. The
questions on the following pages are similar to the example shown below.
INSTRUCTIONS
If you DID the activity in the past 4 weeks:
Step #1 Check the YES box.
Step #2 Think about how many TIMES a week you usually did it, and write your response in
the space provided.
Step #3 Circle how many TOTAL HOURS in a typical week you did the activity.
Here is an example of how Mrs. Jones would answer question #1: Mrs. Jones usually visits
her friends Maria and Olga twice a week. She usually spends one hour on Monday with Maria
and two hours on Wednesday with Olga. Therefore, the total hours a week that she visits with
friends is 3 hours a week.
In a typical week, during the past 4
weeks, did you...

How many TOTAL hours a week did you usually
do it? →

1. Visit with friends or family (other than
those you live with)?

[]
Less
than
1
hour

week?

[ ] YES How many TIMES a
→

[]
1-2½
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

[ ] NO
If you DID NOT do the activity:
• Check the NO box and move to the next question.
In a typical week, during the past 4 weeks, How many TOTAL hours a week did you
did you...
usually do it?
1. Visit with friends or family (other than
those you live with)?

[]
Less
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[]
1-2½
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or

[ ] YES How many TIMES a week?
[ ] NO
2. Go to the senior center?
[ ] YES How many TIMES a week?
[ ] NO

3. Do volunteer work?
[ ] YES How many TIMES a week?
[ ] NO
4. Attend church or take part in church
activities?
[ ] YES How many TIMES a week?
[ ] NO
5. Attend other club or group meetings?
[ ] YES How many TIMES a week?
[ ] NO

6. Use a computer?
[ ] YES How many TIMES a week?
[ ] NO
7. Dance (such as square, folk, line,
ballroom) (do not count aerobic dance
here)?
[ ] YES How many TIMES a week?
[ ] NO

→ than 1
hour

more
hours

How many TOTAL hours a week did you
usually do it?
[]
→ []
Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
→ []
Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
[]
→ Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
→ []
Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
→ []
Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
[]
Less 1-2½
→ than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

How many TOTAL hours a week did you
usually do it?
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[]
9 or
more
hours

8. Do woodworking, needlework, drawing, or [ ]
[]
other arts or crafts?
Less 1-2½
than 1 hours
[ ] YES How many TIMES a week?
→ hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

[ ] NO
9. Play golf, carrying or pulling your
equipment (count walking time only)?
[ ] YES How many TIMES a week?
[ ] NO
10. Play golf, riding a cart (count walking
time only)?
[ ] YES How many TIMES a week?
[ ] NO

11. Attend a concert, movie, lecture, or
sport event?
[ ] YES How many TIMES a week?
[ ] NO
12. Play cards, bingo, or board games with
other people?
[ ] YES How many TIMES a week?
[ ] NO
13. Shoot pool or billiards?
[ ] YES How many TIMES a week?
[ ] NO
14. Play singles tennis (do not count
doubles)?
[ ] YES How many TIMES a week?

How many TOTAL hours a week did you
usually do it?
[]
[]
→ Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
[]
→ Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
[]
→ Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
[]
→ Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
→ []
Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
→ Less
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[]
1-2½
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or

[ ] NO

than 1
hour

15. Play doubles tennis (do not count
singles)?
[ ] YES How many TIMES a week?
[ ] NO

How many TOTAL hours a week did you
usually do it?
[]
[]
→ Less 1-2½
than 1 hours
hour

[ ] NO

[]
→ []
Less 1-2½
than 1 hours
hour

→

[]
Less
than 1
hour

[ ] NO

[]
7-8½
hours

[]
9 or
more
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

[]
1-2½
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?

18. Read?
[ ] YES How many TIMES a week?

[]
5-6½
hours

How many TOTAL hours a week did you
usually do it?

17. Play a musical instrument?
[ ] YES How many TIMES a week?

[]
3-4½
hours

How many TOTAL hours a week did you
usually do it?

16. Skate (ice, roller, in-line)?
[ ] YES How many TIMES a week?

more
hours

→

[]
Less
than 1
hour

[ ] NO

[]
1-2½
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

19. Do heavy work around the house (such as How many TOTAL hours a week did you
washing windows, cleaning gutters)?
usually do it?
[ ] YES How many TIMES a week?
[ ] NO

[]
[]
→ Less 1-2½
than 1 hours
hour

20. Do light work around the house (such as
sweeping or vacuuming)?

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]

[ ] YES How many TIMES a week?

[]
3-4½
hours

→
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[]
1-2½
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or

[ ] NO

21. Do heavy gardening (such as spading,
raking)?
[ ] YES How many TIMES a week?
[ ] NO
22. Do light gardening (such as watering
plants)?
[ ] YES How many TIMES a week?
[ ] NO

Less
than 1
hour

more
hours

How many TOTAL hours a week did you
usually do it?
[]
[]
→ Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
[]
→ Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

23. Work on your car, truck, lawn mower, or How many TOTAL hours a week did you
other machinery?
usually do it?
[ ] YES How many TIMES a week?
[ ] NO

[]
[]
→ Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

**Please note: For the following questions about running and walking, include use of a
treadmill.
24. Jog or run?
[ ] YES How many TIMES a week?
[ ] NO

25. Walk uphill or hike uphill (count only
uphill part)?
[ ] YES How many TIMES a week?
[ ] NO

How many TOTAL hours a week did you
usually do it?
[]
→ []
Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
→ []
[]
Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

How many TOTAL hours a week did you
usually do it?
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[]
9 or
more
hours

26. Walk fast or briskly for exercise (do not
count walking leisurely or uphill?
[ ] YES How many TIMES a week?

[]
[]
Less 1-2½
than 1 hours
→ hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

[ ] NO
27. Walk to do errands (such as to/from a
store or to take children to school (count
walk time only)?
[ ] YES How many TIMES a week?
[ ] NO

How many TOTAL hours a week did you
usually do it?
[]
[]
Less 1-2½
→ than 1 hours
hour

28. Walk leisurely for exercise or pleasure?
[ ] YES How many TIMES a week?
[ ] NO

[ ] NO
30. Do other aerobic machines such as
rowing, or step machines (do not count
treadmill or stationary cycle)?
[ ] YES How many TIMES a week?
[ ] NO

[ ] NO
32. Swim moderately or fast?
[ ] YES How many TIMES a week?
[ ] NO

[]
7-8½
hours

[]
9 or
more
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
→ []
Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
[]
Less 1-2½
→ than 1 hours
hour

31. Do water exercises (do not count other
swimming
[ ] YES How many TIMES a week?

[]
5-6½
hours

How many TOTAL hours a week did you
usually do it?

[]
→ []
Less 1-2½
than 1 hours
hour

29. Ride a bicycle or stationary cycle?
[ ] YES How many TIMES a week?

[]
3-4½
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?

[]
[]
→ Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
→ []
Less
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[]
1-2½
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or

than 1
hour
How many TOTAL hours a week did you
usually do it?

33. Swim gently?
[ ] YES How many TIMES a week?
[ ] NO

[]
→ []
Less 1-2½
than 1 hours
hour

34. Do stretching or flexibility exercises (do
not count yoga or Tai-chi)?
[ ] YES How many TIMES a week?
[ ] NO

[ ] NO

[ ] NO

[]
→ []
Less 1-2½
than 1 hours
hour

[ ] NO

[]
7-8½
hours

[]
9 or
more
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
→ []
Less 1-2½
than 1 hours
hour

37. Do moderate to heavy strength training
(such as hand-held weights of more than 5
lbs., weight machines, or push-ups)?
[ ] YES How many TIMES a week?

[]
5-6½
hours

How many TOTAL hours a week did you
usually do it?

36. Do aerobics or aerobic dancing?
[ ] YES How many TIMES a week?

[]
3-4½
hours

How many TOTAL hours a week did you
usually do it?

[]
[]
→ Less 1-2½
than 1 hours
hour

35. Do yoga or Tai-chi?
[ ] YES How many TIMES a week?

more
hours

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?

[]
[]
Less 1-2½
→ than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

38. Do light strength training (such as hand- How many TOTAL hours a week did you
held weights of 5 lbs. or less or elastic
usually do it?
bands)?
[]
[]
[]
[]
[]
[]
Less 1-2½ 3-4½
5-6½ 7-8½ 9 or
[ ] YES How many TIMES a week?
→ than 1 hours hours hours hours more
hour
hours
[ ] NO
How many TOTAL hours a week did you
usually do it?
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39. Do general conditioning exercises, such
as light calisthenics or chair exercises (do
not count strength training)?
[ ] YES How many TIMES a week?

[]
[]
Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

→

[ ] NO
40. Play basketball, soccer, pickle-ball, or
How many TOTAL hours a week did you
racquetball (do not count time on sidelines)? usually do it?
[ ] YES How many TIMES a week?
[ ] NO

[]
[]
→ Less 1-2½
than 1 hours
hour

41. Participate in boating, fishing, or other
water activities?
[ ] YES How many TIMES a week?
[ ] NO
42. Do other types of physical activity not
previously mentioned (please specify)?
__________________________________
[ ] YES How many TIMES a week?

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?

[]
[]
→ Less 1-2½
than 1 hours
hour

[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

How many TOTAL hours a week did you
usually do it?
[]
[]
Less 1-2½
than 1 hours
→ hour

[ ] NO
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[]
3-4½
hours

[]
5-6½
hours

[]
7-8½
hours

[]
9 or
more
hours

Thank You
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APPENDIX B: CHAMPS SCORING GUIDELINES

Scoring Instructions for CHAMPS Physical Activity Questionnaire for Older Adults
(Revised: replaces Table A1 in original publication)
We summarize how to score several measures. Changes from the scoring table in the published
article (Table A1) include: 1) we clarified coding of duration variables, 2) we included item 36 in
all measures, 3) we added “hours per week” as an indicator of time spent, and 4) we added
“mets/kg/week” as an alternative intensity measure when body weight is not available (body
weight is necessary for caloric expenditure measures).

Item
Variable Label

Numbers

Coding Algorithms

Frequency per week: final measures
Frequency/week of
all exercise-related
activities

7, 9, 10, 1416, 19-40

Frequency/week of
moderate-intensity
exercise-related
activities

7, 9, 14-16,
19, 21, 2326, 29-33,
36-38, 40

1. For each activity, create FREQ variable that is
“number of times a week.” Our labeling
convention is to add the item number as a suffix
to the item number (e.g., FREQ7, FREQ9).
1. For activities not endorsed (no) or for when
frequency is missing when it is endorsed (yes),
FREQ=0.
2. Sum FREQ variables across all activities
(FRWKALL).
1. Sum the FREQ variables for the subset of
activities of moderate intensity (MET > 3.0)
(FRWKMOD).

Duration (hours/week): final Measure and Step 1 for caloric expenditure measures
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Item
Variable Label

Numbers

Coding Algorithms

Duration
(hours/week) in all
exercise-related
activities

7, 9, 10, 1416, 19-40

Duration (hrs/week)
in moderate-intensity
exercise-related
activities

7, 9, 14-16,
19, 21, 2326, 29-33,
36-38, 40

2. For each activity, create numeric duration
variable (e.g., HRSWK7, HRSWK9). Recode
categorical duration variable to this numeric
duration variable: <1hr = 0.5, 1-2.5 hrs = 1.75, 34.5 hrs = 3.75, 5-6.5 hrs = 5.75, 7-8.5 hrs = 7.75, 9
or more hrs = 9.75.
3. For activities not endorsed or for when duration
is missing when it is endorsed (yes), HRSWK=0.
Sum HRSWK variables across all activities to
create hours per week for all activities
(HRSWKALL).
1. Sum the HRSWK items for the subset of activities
of moderate intensity (MET >= 3.0)
(HRSWKMOD).

Caloric expenditure per week (requires body weight)
Caloric
expenditure/week in
all exercise-related
activities1

7, 9, 10, 1416, 19-40

Caloric
expenditure/week in
moderate-intensity
exercise-related
activities

7, 9, 14-16,
19, 21, 2326, 29-33,
36-38, 40

1. For each activity, create weighted duration
variable (e.g., WTHRSWK7, WTHRSWK9) by
multiplying HRSWK by corresponding MET value
(Table A2). MET values are METS/minute.
2. Activities not endorsed or missing receive a score
of 0.
3. For each activity, create caloric expenditure per
week variable (CALWK7, CALWK9) by multiplying
WTHRSWK by 3.5 and by 60 (to convert
METs/minute to METs/hour) and by (weight in
kg/200).
4. Sum WTHRSWK variables across all activities to
create caloric expenditure/week for all activities
(CALWKALL).
1. For activities of moderate intensity, sum the
subset of items that are of moderate-intensity
(MET >= 3.0) (CALWKMOD).

1

Based on American College of Sports Medicine formula: kcal/minute = METs * 3.5 * (body weight in
kg/200). Our formula converts this into kcal/week. ACSM’s Guidelines for Exercise Testing and
Prescription, 5th Edition. Baltimore: Williams & Wilkins (1995).
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Item
Variable Label

Numbers

Coding Algorithms

Kilocalories per kg per week (an alternative intensity measure for when body weight is not
available)
Kilocalories/kg/hour
of all exercise-related
activities

7, 9, 10, 1416, 19-40

Kilocalories/kg/hour
of moderateintensity exerciserelated activities

7, 9, 14-16,
19, 21, 2326, 29-33,
36-38, 40

1. Begin with WTHRSWK variables above.
2. Create kilocalories/kg/week for all activities by
summing WTHRSWK variables across all activities
(CKWKALL).
1. For activities of moderate intensity, sum the
subset of items that are of moderate-intensity
(MET >= 3.0) (CKWKMOD).

NOTE: Items 1-6, 8, 11-13, 17-18 are not included in any physical activity measure are items
(these are sedentary activities).
NOTE: Duration (hours/week) was reported in the Stewart et al., 2006 diffusion paper in Table 4,
but not in the original CHAMPS questionnaire paper (Stewart et al., 2001). Kilocalories/kg/hour
have not been reported in our publications. See the home page for more details.
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Summary of Original Metabolic Weights and Revised Weights for Selected Items to Adjust for
Performance by Older Adults: CHAMPS Physical Activity Questionnaire for Older Adults
NOTE: This table is identical to the one in the published article. We attached it here for
convenience

Item
#
7

Questionnaire Item
Dance (such as
square, folk, line,
ballroom) (do not
count aerobic dance
here)

Comparable MET values from
Ainsworth and colleagues2 and
rationale for adjustment
Average of: (emphasis on general
dancing)

CHAMPS

Original
Metabolic
weight

Metabolic
Weight

4.5

4.5

5.0

3.0

3.5

2.0

General dancing=4.5
Square=5.5
Folk=5.5
Ballroom slow=3.0
Line=5.5

9

10

Play golf, carrying or
pulling your
equipment (count
walking time only)

Golf pulling clubs 5.0
Adjusted down to accommodate
older adults’ expenditure and to
accommodate nature of golf
(walking 3 mph)

Play golf, riding a cart
Golf using power cart 3.5
(count walking time
Adjusted down to accommodate
only)
older adults’ expenditure and to
accommodate nature of golf

2

Ainsworth BE, Haskell WL, Leon AS, Jacobs DR, Montoye HJ, Sallis JF, and Paffenbarger RS:
Compendium of physical activities: Classification of energy costs of human physical activities.
Medicine and Science in Sports and Exercise, 1993;25:71-80.
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Item
#
14

15

Questionnaire Item

Comparable MET values from
Ainsworth and colleagues2 and
rationale for adjustment

Play singles tennis
(do not count
doubles)

Singles tennis 8.0

Play doubles tennis
(do not count
singles)

Doubles tennis 6.0

CHAMPS

Original
Metabolic
weight

Metabolic
Weight

8.0

6.0

6.0

4.0

Adjusted down for reduced
exertion of older adults

Adjusted down for reduced
exertion of older adults

16

Skate (ice, roller, inline)

Roller skating 7.0
Adjusted down to be similar to very
very brisk walk

7.0

4.5

19

Do heavy work
around the house
(such as washing
windows, cleaning
gutters)

Washing windows 4.5

4.5

3.0

Do light work around
the house (such as
sweeping or
vacuuming)

Light cleaning, moderate effort =
2.5

2.5

2.5

20

Adjusted down to account for lack
of specificity of task
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Item
#
21

Questionnaire Item
Do heavy gardening
(such as spading,
raking)

Comparable MET values from
Ainsworth and colleagues2 and
rationale for adjustment
Average of:

CHAMPS

Original
Metabolic
weight

Metabolic
Weight

4.4

4.0

2.25

2.25

3.0

3.0

7.0

7.0

6.0

6.0

spading 5.0
mowing power 4.5
weeding 4.5
planting bushes and seedlings 4.0
raking 4.0
trimming 4.5
sacking leaves 4.0
Adjusted to reflect intermittent
nature of heavy gardening, and
because it uses small muscle
groups

22

Do light gardening
(such as watering
plants)

Average of:
Watering lawn or garden, standing
or walking, 1.5
Walking/standing, picking up yard,
light 3.0

23

24

Work on your car,
truck, lawn mower,
or other machinery

Machine tooling, welding = 3.0

Jog or run

Jogging general=7.0 (5 mph)

Auto report = 3.0

Jog/walk=6.0
25

Walk uphill or hike
uphill (count only
uphill part)

Walking uphill 6.0
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Item
#
26

27

28

29

Questionnaire Item

Comparable MET values from
Ainsworth and colleagues2 and
rationale for adjustment

Walk fast or briskly
for exercise (do not
count walking
leisurely or uphill)

Walking 3mph=3.5

Walk to do errands
(such as to/from a
store or to take
children to school
(count walk time
only)

Walking 2 mph=2.5

Walk leisurely for
exercise or pleasure

Walking 2 mph=2.5

Ride a bicycle or
stationary cycle

Average of:

CHAMPS

Original
Metabolic
weight

Metabolic
Weight

3.5

3.5

2.5

2.5

2.5

2.5

5.0

4.0

Brisk walking 3.5mph=4.0
Selected lower value

Probably average speed for older
adults.

Probably average speed for older
adults.

Bicycling 10mph= 4.0
10-12 mph=6.0
Stationary cycling general = 5.0
Adjusted down for likely lower
resistance for older adults
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Item
#
30

Questionnaire Item
Do other aerobic
machines such as
rowing or step
machines (do not
count treadmill or
stationary cycle)

Comparable MET values from
Ainsworth and colleagues2 and
rationale for adjustment
Comparable values:

CHAMPS

Original
Metabolic
weight

Metabolic
Weight

7.0

5.0

4.0

3.0

8.0

5.0

Rowing ergometer, general =9.5
Rowing erg. light effort, 50W= 3.5
Rowing erg. moderate effort,
100W= 7.0
Rowing erg. very vigorous effort
200W=12
Ski machine, general=9.5
Cross country skiing light=7.0
Cross country skiing moderate
speed and effort=8.0
Cross country skiing vigorous
effort=9.0
MET of 7.0 reflects moderate effort
rowing and light cross-country
skiing.
Adjusted down because not much
more expenditure than machines
using legs only because people selfregulate effort

31

Do water exercises
(do not count other
swimming)

32

Swim moderately or
fast

Swimming, treading water,
moderate effort, general=5.0
Adjusted as the estimated effort
doing exercises in a swimming pool
Swim crawl, slow, moderate or
light effort=8.0
Adjusted down to account for way
in which older adults swim on
average
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Item
#

Questionnaire Item

CHAMPS

Comparable MET values from
Ainsworth and colleagues2 and
rationale for adjustment

Original
Metabolic
weight

Metabolic
Weight

33

Swim gently

Swim leisurely = 6.0
Adjusted down to account for way
in which older adults swim on
average.

6.0

3.0

34

Do stretching or
flexibility exercises
(do not count yoga
or Tai Chi)

Stretching and hatha yoga=4.0

4.0

2.0

Do yoga or Tai-Chi

Stretching and hatha yoga=4.0

4.0

2.0

5.0

3.5

7.0

4.5

3.0

3.0

35

Adjusted down for reduced
exertion by older adults

Adjusted down for reduced
exertion by older adults
36

37

38

Do aerobics or
aerobic dancing

Aerobic dance- low impact=5.0

Do moderate to
heavy strength
training (such as
hand-held weights of
more than 5 lbs.,
weight machines, or
push-ups)

Push ups, heavy, vigorous effort 8.0

Do light strength
training (such as
hand held weights of
5 lbs. or less or
elastic bands)

Weight lifting (free, nautilus or
universal type) light or moderate
effort 3.0

Adjusted to low intensity aerobics
at 3.5

Weight lifting using free weights,
nautilus, or universal type vigorous
effort 6.0
Adjusted because caloric
expenditure low compared to
walking.
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CHAMPS

Comparable MET values from
Ainsworth and colleagues2 and
rationale for adjustment

Original
Metabolic
weight

Metabolic
Weight

Do general
conditioning
exercises, such as
light calisthenics or
chair exercises (do
not count strength
training)

Calisthenics, home exercise, light or
moderate, up and down from
floor=4.5

4.5

2.5

40

Play basketball,
soccer, or
racquetball (do not
count time on
sidelines)

7.1

5.0

41

Other

Average of:
Basketball: game=8.0
Nongame, general=6.0
Shooting baskets=4.5
Soccer & racketball,
competitive=10.0 Soccer &
racketball, casual, general 7.0
Adjusted for lower expenditure in
this sport
Not scored

Item
#
39

Questionnaire Item

Adjusted for reduced effort of older
adults

NOTE: Items 8, 11-13, 17-18 are not included in this table because they are not scored
(these are sedentary activities).

85

APPENDIX C: HPLP II SURVEY
LIFESTYLE PROFILE II
DIRECTIONS: This questionnaire contains statements about your present way of life
or personal habits. Please respond to each item as accurately as possible, and try not
to skip any item. Indicate the frequency with which you engage in each behavior by
circling:

SOMETIMES
OFTEN
ROUTINELY

NEVER

N for never, S for sometimes, O for often, or R for routinely

1. Discuss my problems and concerns with people close to me. N S O R
2. Choose a diet low in fat, saturated fat, and cholesterol.

N S O R

3. Report any unusual signs or symptoms to a physician or
other health professional.
4. Follow a planned exercise program.

N S O R

5. Get enough sleep.

N S O R

6. Feel I am growing and changing in positive ways.

N S O R

7. Praise other people easily for their achievements.

N S O R

8. Limit use of sugars and food containing sugar (sweets).

N S O R

9. Read or watch TV programs about improving health.

N S O R

10. Exercise vigorously for 20 or more minutes at least three
times a week (such as brisk walking, bicycling, aerobic
dancing, using a stair climber).
11. Take some time for relaxation each day.

N S O R

12. Believe that my life has purpose.

N S O R

13. Maintain meaningful and fulfilling relationships with others.

N S O R

14. Eat 6-11 servings of bread, cereal, rice and pasta each day.

N S O R

15. Question health professionals in order to understand their
instructions.

N S O R
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N S O R

N S O R

SOMETIMES
OFTEN
ROUTINELY

NEVER
16. Take part in light to moderate physical activity
(such as sustained walking 30-40 minutes 5 or
more times a week).
17. Accept those things in my life which I cannot
change.

N S O R

18. Look forward to the future.

N S O R

19. Spend time with close friends.

N S O R

20. Eat 2-4 servings of fruit each day.

N S O R

21. Get a second opinion when I question my health
care provider's advice.

N S O R

22. Take part in leisure-time (recreational) physical
activities (such as swimming, dancing, bicycling).

N S O R

23. Concentrate on pleasant thoughts at bedtime.

N S O R

24. Feel content and at peace with myself.

N S O R

25. Find it easy to show concern, love and warmth to
others.

N S O R

26. Eat 3-5 servings of vegetables each day.

N S O R

27. Discuss my health concerns with health
professionals.

N S O R

28. Do stretching exercises at least 3 times per week.

N S O R

29. Use specific methods to control my stress.

N S O R

30. Work toward long-term goals in my life.

N S O R

31. Touch and am touched by people I care about.

N S O R

32. Eat 2-3 servings of milk, yogurt or cheese each
day.

N S O R

33. Inspect my body at least monthly for physical
changes/danger signs.

N S O R
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N S O R

SOMETIMES
OFTEN
ROUTINELY

NEVER
34. Get exercise during usual daily activities (such as
walking during lunch, using stairs instead of
elevators, parking car away from destination and
walking).
35. Balance time between work and play.

N S O R

36. Find each day interesting and challenging.

N S O R

37. Find ways to meet my needs for intimacy.

N S O R

38. Eat only 2-3 servings from the meat, poultry, fish,
dried beans, eggs, and nuts group each day.
39. Ask for information from health professionals about
how to take good care of myself.
40. Check my pulse rate when exercising.

N S O R

41. Practice relaxation or meditation for 15-20 minutes
daily.
42. Am aware of what is important to me in life.

N S O R

43. Get support from a network of caring people.

N S O R

44. Read labels to identify nutrients, fats, and sodium
content in packaged food.
45. Attend educational programs on personal health
care.
46. Reach my target heart rate when exercising.

N S O R

47. Pace myself to prevent tiredness.

N S O R

48. Feel connected with some force greater than
myself.
49. Settle conflicts with others through discussion and
compromise.
50. Eat breakfast.

N S O R

51. Seek guidance or counseling when necessary.

N S O R

52. Expose myself to new experiences and challenges.

N S O R

©

N S O R

N S O R
N S O R

N S O R

N S O R
N S O R

N S O R
N S O R

S.N. Walker, K. Sechrist, N. Pender, 1995. Reproduction without the author's express written consent is not
permitted. Permission to use this scale may be obtained from: Susan Noble Walker, College of Nursing,
University of Nebraska Medical Center, Omaha, NE 68198-5330.
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APPENDIX D: HPLP II QUESTIONNAIRE SCORING GUIDELINES

HEALTH-PROMOTING LIFESTYLE PROFILE II
Scoring Instructions

Items are scored as Never (N)
Sometimes (S)
Often (O)
Routinely (R)

=
=
=
=

1
2
3
4

A score for overall health-promoting lifestyle is obtained by calculating a mean
of the individual's responses to all 52 items; six subscale scores are obtained
similarly by calculating a mean of the responses to subscale items. The use of
means rather than sums of scale items is recommended to retain the 1 to 4
metric of item responses and to allow meaningful comparisons of scores
across subscales. The items included on each scale are as follows:
Health-Promoting Lifestyle

1 to 52

Health Responsibility

3, 9, 15, 21, 27, 33, 39, 45, 51

Physical Activity

4, 10, 16, 22, 28, 34, 40, 46

Nutrition

2, 8, 14, 20, 26, 32, 38, 44, 50

Spiritual Growth

6, 12, 18, 24, 30, 36, 42, 48, 52

Interpersonal Relations

1, 7, 13, 19, 25, 31, 37, 43, 49

Stress Management

5, 11, 17, 23, 29, 35, 41, 47

3/95: snw
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APPENDIX E: DEMOGRAPHIC SURVEY
ID:

Date:

Successful Aging Research Study Questionnaire
Please check, fill in or circle the BEST response to the following questions.
What is your age?

Sex: M / F

To which racial or ethnic group(s) do you most identify?
____White/Caucasian(non-Hispanic)
_____Black/African-American (non-Hispanic)
_____ Asian or Pacific Islanders
_____Native American or Aleut
_____ Latino or Hispanic
_____Other ___________________________
What is your marital status?
_____Single/never married
_____Separated
_____Divorced

_____Married/domestic partnership
_____Widowed

Do you have children? Yes / No
Number of children_____
Number of children living with you_____
How many people, including yourself, live in your household? _________
How many, including yourself, are adults, age 18 or older? _________
In which setting have you lived the most years of your life?
_____Rural
_____Urban
_____Both equally
Do you think of yourself as religious? _____Yes _____No
__________________________________________________________________________
In what region of the country have you lived the most years of your life?
_____Midwest - IA, IL, IN, KS, MI, MN, MO, ND, NE, OH, SD, WI
_____Northeast - CT, DC, DE, MA, MD, ME, NH, NJ, NY, PA, RI, VT
_____Southeast - AL, AR, FL, GA, KY, LA, MS, NC, SC, TN, VA, WV
_____Southwest - AZ, NM, OK, TX
_____West - AK, CA, CO, HI, ID, MT, NV, OR, UT, WA, WY
How long have you lived in the Keowee Key Community?
_____Less than 1 year
_____10 years or more, but less than 15 years
_____1 year or more, but less than 5 years
_____15 years or more, but less than 20 years
_____5 years or more, but less than 7 years
_____20 or more years
_____7 years or more, but less than 10 years
What was the reason for moving into this community? (please check all that apply)
_____Family; _____Friends;
_____Weather; _____Health; _____Lifestyle;
_____Housing; _____Retirement; _____Safety;
_____Amenities;
_____Other? _________________________________________________________
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What is the highest grade or level of education you have completed?
_____Less than high school
_____Bachelor’s degree
_____Some high school
_____Master’s degree
_____High school or equivalent
_____Doctoral degree
_____Some college
_____Professional degree (MD, JD, etc.)
_____Vocational/technical school
_____Other ____________________________
In general, do you consider yourself to be healthy? _____Yes _____No
Please indicate which of the following best describes your current employment status.
_____Employed, full-time; _____Employed, part-time; _____Unemployed, looking;
_____Homemaker;
_____Self-employed;
_____No longer working;
_____Other, please indicate_______________________________________________
_____Retired; Please indicate the age at which you retired. ______________________
Which best indicates the type of organization for which you worked:
_____For profit _____Non-profit (religious, arts, social assistance, etc.) _____Government
_____Healthcare _____Education _____Business _____Manufacturing
_____Other______________________
In the previous year, what was your estimated income before taxes?
_____Less than $25,000
_____$75,000 - $99,999
_____$25,000 - $49,999
_____100,000 - $149,999
_____$50,000 - $74,999
_____$150,000 or greater
_______________________________________________________________________
Have you ever smoked tobacco? Yes / No
If yes, which of the following best describes your current status as a smoker?
I smoke tobacco daily. If so, how much? _________________________
I smoke tobacco occasionally (less than once per week).
I have smoked tobacco less than 10 times in my lifetime.
I smoked tobacco regularly for a period of time but no longer smoke.
If the above applies to you, for how many years did you smoke regularly_______
For how many years have you been a non-smoker?
A
Have you ever been diagnosed with any of the following? Do you consider the condition managed?

Heart disease
Cancer
Chronic Lower Respiratory Disease
Type 2 Diabetes
Stroke
Hypertension
Arthritis
Chronic Kidney Disease
Overweight/Obesity

Yes / No
Yes / No
Yes / No
Yes / No
Yes / No
Yes / No
Yes / No
Yes / No
Yes / No
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………………………
………………………
………………………
………………………
………………………
………………………
………………………
………………………
………………………

Yes / No
Yes / No
Yes / No
Yes / No
Yes / No
Yes / No
Yes / No
Yes / No
Yes / No

Please indicate which of the following best describes the lifespan of your biological mother.
_____Less than 50 years
_____80 – 89 years
_____50 – 59 years
_____90 – 99 years
_____60 – 69 years
_____I do not know the lifespan of my biological mother.
_____70 – 79 years
_____My mother is still living.
Please indicate which of the following best describes the lifespan of your biological father.
_____Less than 50 years
_____80 – 89 years
_____50 – 59 years
_____90 – 99 years
_____60 – 69 years
_____I do not know the lifespan of my biological father.
_____70 – 79 years
_____My father is still living
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